This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents subrriitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT * 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



mB^mmn (jp) 02) ^ gB # it ^ ^ (a) 



iRfM¥7- 102875 

(43)^M5 YfiE7^(1995)4^18a 



£ 2 1 D 5/10 
1/08 



7635 -2D 



F I 



(2i)mn»i» 


ffBPF5 -251276 


(71)ttlBA 


000001373 
















JtOftlNttETCSMe 1 TS 2« 7 ^ 






(72)»W* 










C«^E^Ig-TS2«7^ Mtt 














(74)ftaA 





(54) CIK99<D«D:} WMfllKmJBOD^-f =:>^j£ 



(57) 

f$4^SC!)H[«*3|3K-Ct5. 




(2) 



7-102 8 7 5 



©ansmnim^© 7 >^ :i > ^^xs. 

[0 0 0 1 ) 

mt. ^5£«M*ff^«fiU?LS(D7'<'->5^XffiM:HT 
[0 002] 

[000 3] 

[0004] '5^-i/>i^aJ--:t/-Xi*^fi'r, :t 

10 005] @®igE&uraii4h*a§y- 
[0006] ^^(ommtmiEm^mo^t^'&im^ 

[0007] 



[0 00 8] 

[0 0 10] t«M3g2«©:^^gg{c^hti. Birgef^ffl 

20 [0011] 

tumt^. @ 1 -® 3 it:^^(ommmmmjisto^ a 

[ 0 0 1 2 ] at*! 1 liSBm 2 \mmz3)\,^^ h z^- 
[0013] ^m^X^tS3kmi^il'¥-Vf^'<-f2\t. 

[00 1 4] ^6CC. tSlteff^ziJUy-hMV:/2(J. tS 

g(j4 teah^cx^m.%±mm^ix\.^^, 

[0 0 15];X{C. i3^i>^l>tmj&^)i'*f~YJ<^':f2^ 

fi^t/r?fo*^raa£{cotirsiB>?r^. si. 04 

{c^j^rJ:^tcJaBijai ■C?L6^t8SiJLrc»<*i. -e©± 

}Hm^m^mixm^tmtL, tic. mnmji^^ 

ffLlA{f?fe^7^:-b-^ hcrif*. mmi6P^icm*)^ 
ffl/JG:tfrfe:^7{Cj:0Jr0fttft>i^aiI3*Jf« 

[ooi7]^r*5, wimi.mMHimm^}i¥'-h 

50 }ipn£tfSi«iior«iftE^gSlJBEi^»4r-.tc 



(3) 



?5KI¥7- 1 02 875 



[0018) mnm i vommmmc t fc/j:t». m 

■^^Kiurtttetiiis^riHUg^^rtt'ST. cosies 

[GDI 9} •eLTKSOH!]|i^3;iy-hM'^7^2W 
[ 0 0 2 0 1 c © J: ^ LT, mnm i rotggijc^tf 

[0 02 1] 

[ig®(Dffl^tctt^] 

[01) ^mm<Dm^mmmK&(Dv -{^.y^/x^o i * 



10 



* ^m^mtm 1 xff oiWffiHr**. 
[02 ) *i6?s©agefflfflfifm.g©5 -^-vi^ia© i 

(H3) *«q3©aE«iffiHfimii(orY->i^xffi<Di 

[04] 3f:|69!©g^effl«filJ?Le(D7 i > ifZ^O 1 

t a 5 ] *ife?soaiefflasimi!o5 -r - > yx?3s© i 

(07 ] *^rfltfflrstttlJB3juy- h^w:ro® 

[^8 ] ^jsiirffifflrsiwssjrijpy- h^nv :^©^ 
®0r*s. 

[010] ^mvmti>mB:3)iy^ h/WT'© 
I -mm 2 • -aiMi^ji/y- 



[0IJ 



5 -asp 

6 a -^LS 
[02] 



33] 




(19) Japan Patent Office (JP) 
(12) Japanese Unexamined Patent Application Publication (A) 
(1 1) Japanese Examined Patent Application Publication Number H7-102875 

(43) Publication Date: April 1 8, 1 995 



(51) Int. a* 
E 21 D 5/10 
1/08 



ID. No. 



Internal Filing. No. 
7635-2D 
7635-2D 



FI 



Indication of Technology 



Application for Inspection; Not yet filed 
No. of Claim/: 3 OL (total pages 4) 



(21) Application No.: H5-251276 

(22) Application Filed: October 7, 1993 

(71) Applicant: 00000 1 373 

(72) Inventor: 
(74) Agent: 



Yuuichi Yoshino 
Patent Attorney Tsukasa Kubo 



Kajiraa Construction Co. Inc. 

1-2-7 Motoakasaka, Minato-ku, Tokyo-to 

Kajima Construction Co. Inc. 

1-2-7 Motoakasaka, Minato-ku, Tokyo-to 



(54) Title of the Invention: A LINING CONSTRUCTION METHOD FOR A 
DEEP FOUNDATION BOREHOLE WALL 

(57) Summary 
(Puipose) 

(Configuration) 

The paly folding hinge section 3 UestabfohedienBthwise to tlir™»,rin,„f.fc.i..i- i 

diameter reduction is enabled With the XZ^^^ .ua^^ 'l"'"' <=°'™8«ed pipe 2. and 

expanded when it is in its TeL7d7t^ h'Kcal conugated pipe 2 is 

which is pressed into hotwXt^lowl rA di^^^^^^ 

and it is attached to the .oweredge of theafore1.]^;lTx^4tli^^^^^ 

[see original for Figure] 
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(Scope of the Patent Claim) 
(Claim I) 

A lining construction method for a deep foundation borehole wall with the defining characteristics that- ( 1) a paly 
folding hinge section is established lengthwise to the interior of a helical coiiugated pipe, and diameter reduction is 
eiabled. (2) With the advance of boring, the diameter of this hehcal corrugated pipe is expanded when it is in the 
reduced State and it is passed through the interior of an existing hehcal corrugated pipe, which is pressed into the 
hole-wall, and lowered. (3) The diameter of this helical corrugated pipe is then expanded, and it is attached to the 
lower edge of the aforementioned existing helical corrugated pipe. 

(Claim 2) ^ 

The lining construction method for a deep foundation borehole \vall described in Claim 1, in which the helical 
corrugated pipe of the reduced diameter is superimposed on the interior of the existing helical corrugated pipe and 
using this as a guide, it is rotated along a helix and lowered. ©*'*'» 

(Claims) 

The lining construction method for a deep foundation borehole waU described in Claim 1 and Qaim 2 in which 
e^yandmg Jigs are established on the interior of the helical corrugated pipe that has been lowered in its' diameter- 
reduced state. 



(Detailed Explanation of the Present Invention) 

(0001) 

(Field of Industrial Utilization) 

The present invention is concerned with a lining construction method of a borehole wall in which the collapse of 

deep foundation boreholes is prevented, and stobilization/maintenancc are conducted. 

(0002) 

(Conventional Technology) 

^.thnnrh^v! r^^' r'^'^'^^l'"^ staWlization/maintenance of deep foundation boreholes, conventional 
coStd ^^P^^"^'*^^^ establishing steel casing pipe on the inside of the boreholes after boring is 

(0003) 

(Problems Addressed by the Present Invention) 

With this sort of protection alone, which is performed through steel casing pipe after boring is complete concrete 
(0004) 

er there are also cases in which, using such constmction methods as auger casing r 

fed on the evt/rmr nftVitf oiir*.* ^. ^. 1 ....... . * 

5 auger screw. In such 



k ! '^'^ '•""•"'"on methods as auger casing methods, steel pipe casin. 

, " 'T' '"«• simultaneoi^ly with fte aug„ crew h sucT 

collapse prevention is performed through the steel pipe casing. 



(0005) 



ll^r^^' 'f^^"^ '^"^ P'P^ ^^^^ "^^"^ built, the casing is limited to that which has a relativelv 
small diameter due to this driving mechanism, and camiot be applied to bordioles of a l^i^ter ' 

(0006) 

^t^°ltl^ttrrT ^'^X 'TT^f ' constmction method for a deep foundation borehole wall 
m which, even m the case of high caliber boreholes, the prevention of the collapse of thehole wall as boring 



advances is enabled, and as a result, it becomes possible secure the maintenance and stability of inunediate 
conditions. 



(0007) 

{Means to Resolve these Problems) 

In order to achieve the aforementioned purpose, the present invention consists of the following three main points: 
(1) (a) A paly folding hinge section is established lengthwise to the interior of a helical cormgated pipe, and 
diameter reduction is enabled, (b) With the advance of boring, the diameter of this helical corrugated pipe is 
expanded when it is in the reduced state, and it is passed dirough the interior of an existing helical corrugated pipe, 
which is pressed into the hole-wall, and lowered, (c) The diameter of this helical corrugated pipe is then expandei 
and it is attached to the lower edge of the aforementioned existing helical corrugated pipe. (2) The helical 
corrugated pipe of the reduced diameter is superimposed on the interior of the existing helical corrugated pipe, and 
using this as a guide, it is revolved along a helix and lowered. Finally, (3) expanding^igs are established on the 
interior of the helical corrugated pipe that has been lowered in its diameter-reduced state. 

(0008) 
(Effects) 

Through the present invention described in Claim 1, by sequentially establishing helical corrugated pipes with the 
advance of boring, borehole collapse is eliminated and it becomes possible to secure the maintenance and stability of 
immediate conditions. 

(0009) 

Through the present invention described in Claim 2, in addition to the afoiementioned effects, the pipe is lowered 
using the existing helical conugated pipe as a guide, so the connection position can be easily determined. 

(0010) 

Through the present invention described in Claim 3, in addition to the aforementioned effects, by establishing 
expanding jigs in advance into the interior of the helical corrugated pipe, conducting pressing operations to the hole- 
wall through diameter-expansion after lowering the pipe becomes single. 

(0011) 

(Embodiments) 

Below, we will describe in detail through Figures the embodiments of the present invention. Figures I - 3 are 
lateral view Figures of all of the processes that demonstrate one embodiment of the lining construction method of a 
deep foundation borehole wall of the present invention, and Figures 4 - 6 arc horizontal projections of these 
processes. 

(0012) 

Within the Figures, 1 is the boring machine and 2 is the heUcal coniigatcd pipe. We will begin by first explaining 
this helical corrugated pipe. 

(0013) 

With the present invention, we divided a portion of the peripheral wall of the helical corrugated pipe 2 into two 
bands that extend lengthwise, connected the ends of these bands with a hinge, and formed the paly folding hinge 3 
into the interior, enabling diameter reduction. 

(0014) 

Furthermore, through such depressions 4 and protrusions 5 as those shown in Figure 9 and Figure 10 we construct 
munial retention sections at the helix tip and traUer portions of the of the helical corrugated pipe 2. 

(0015) 

Next, we will explain the construction method of the present invention that utilizes this helical corrugated pipe 2 
As shown m Figure 1 and Figure 4. we bore the hole 6 with boring machine 1, and we set the system such that, in 
the upper region, the helical corrugated pipe 2 presses into hole-wall 6a. 



(0016) 

In this case, we fold the folding hinge 3 into the interior, as shown in Figure 7 and Figure 8, and cause the first 
helical corrugated pipe 2 to be in its diameter-reduced state. Also, on the interior of the pipe we establish the 
expanding Jig 7, which is formed from an arm that can be expanded/contracted with hydraulic or pneumatic 
cylinders, hang and lower it into the aforementioned hole 6, and diameter-expand the entire system with the 
cxpandingjig 7 such that the folding hinge portion 3 extends. y mme 

(0017) 

JfnclT* 1°' ^'^^I^^SiigJ. ^ established separately after helical corrugated pipe 2 would also be 

Tn 't ""^^^ mechanism, in addition to an ann that can be expanded/contracted With hydraulic or 

pneumatic cylmdcrs. a balloon that swells with air pressure, for example, could also be considered 
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(0018) 

With the advance of boring using boring machine 1, we superinpose the second helical corrugated pipe 2 in its 
diameter-reduced state onto the interior of the existing helical corrugated pipe 2 that has been diameter-expanded as 
previously described and pressed into hole-wall 6a, as shown in Figure 2 and Figure 5. Using this as a guide, wc 
rotate the pipe along a helix and lower it. The insertion of the pipe while rotating can also be performed with the 
aforementioned expanding jig 7: 

(0019) 

Then, after passing the pipe through the interior of the existing helical corrugated pipe 2 and lowering it, we 
diameter-expand the entire system with the expanding jig 7 such that the folding hinge 3 extends, and wc press it 
into hole-wall 6a. At this time, we engage and connect the depression 4 at the tip an^the protnision 5 at the trailer 
of the aforementioned existing helical corrugated pipe 2. 

(0020) 

Proceeding in this fashion, with the advance of boring using boring machine 1, we sequentially connect the helical 
corrugated pipes 2, and protect the hole-wall 6a. 

(0021) 

(Effect of the Invention) 

As stated above, the lining construction method for a deep foundation borehole wall of the present invention makes 
possible, even m the case of high caliber boreholes, the prevention of the collapse of the hole wall as boring 
advances, and as a result, makes it possible to secure the maintenance and stability of immediate conditions. 

(Simple Explanation of the Figures) 

(Figure 1) A lateral view Figure of the first process that demonstrates one embodiment of the hning 
constmction method of a deep foundation borehole wall of the present invention. 

(Figure 2) A lateral view Figure of the second process that demonstrates one embodJment of the lining 
construction method of a deep foundation borehole wall of the present invention. 
(Figure 3) A lateral view Figure of the third process that demonstrates one embodiment of the lining 
construction method of a deep foundation borehole wall of the present invention. 

(Figure 4) A horizontal projection of the first process that demonstrates one embodiment of the lininE 
construction method of a deep foundation borehole wall of the present invention. 

(Figure 5) A horizontal projection of the second process that demonstrates one embodiment of the Uning 
construction method of a deep foundation borehole wall of the present invention. 

(Figure 6) A horizontal projection of the third process that demonstrates one embodimcm of the lining 
constmction method of a deep foundation borehole wall of the present inventioa 

(Figure 7) An oblique perspective figure of the relevant parts of the helical cormgated pipe used in the 

present mvention. ^ 

(Figure 8) A horizontal projection of the helical comigated pipe used in the present invention 

(Figure 9) An explanatory Figure of the terminal portions of the helical corrugated pipe used in the present 

invention before connection. » rK « uisp.wm 

(Figure 10) An explanatory Figure of the teraiinal portions of the helical conugatcd pipe used in the present 
invention after connection. «"^Hiwcui 



(Explanation of Symbols) 

1... Boring machine 

2... Helical corrugated pipe 

3.. .Folding hinge section 

4... Depression 

5... Protrusion 

6... Hole 

6a... Hole-wall 

7... Expanding jig 



(Figure 1) 

3 (Folding hinge section) 
2 (Helical corrugated pipe) 
6a (Hole>waU) 
6 (Hole) 

1 (Boxing machine) 
(sec original for Figures] 

(Figure 2) 

(Figure 3) 

(Figure 4) 

(Figures) 

(Figure 6) 
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(Figure 7) 
(Figure 8) 
(Figure 9) 
(Figure 10) 
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